This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



PCT 



1 i K ^ 



(si) mmm&m 

H01L 25/04, 25/065 



Al 



(43) BBR^MB 



WO00/3665a 



2000^6^22 0(22,06.00) 



(21) mmm&&% 

(22) B®fcrj®0 

(30) ftfctg-r-* 
4^H¥l0/357245 



PCTOP99/07066 



1999^12^16 8(16.12.99) 



1998¥12£ 160(16.12.98) 



JP 



(71) mmA r^r<^£i§icovvT) 

(SEIKO EPSON CORPORATION)[JP/JP] 

T 163-081 1 **«*fHiKH*ffi-Ta4#Hi- Tokyo, (JP) 

(72) ; *$J:t5 

s (75) -»K#^ffiEA (*Bf=<H*%-«OJW ^ ^ 

}§&-j#(UMETSU, Kazushigc)[JP/JP] 

#(AMAKO, Jun)[JP/JP] 
e9#£-(YOTSUYA, Shinichi)[JP/JP] 
^It^^ARAKAWA, Katsuji)[JP/JPl , 
T 392-8502 *SMR»6tf*f& = Ti3»5# 
■fe^f ^-x^yy^^ Nagano, (JP) 



(74) «aA 

#(KOBAYASHI, Hisao et al.) 
T 105-0001 SU*#*$E/*B/F^-TB19#10^ 

Tokyo, (JP) 

(81) Jf £B AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CX, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, FI, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, 
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ t 
UA, UG, US, UZ, VN, YU, ZA, ZW, RfflKK (AT, BE, CH, CY, 
DE r DK. ( -ES, F?; FR, OB, GR.-IE, IT, LU, MC. NL7PlVSE), OAPI- 

(BF, BJ, CF„CG f CI, CM, GA, GN, GW t ML, MR, NE, SN, 
TD, TG), ARIPO#S* (GH, GM, KE, LS, MW, SD, SL, SZ, TZ, 
UG,ZW>, a-7Vr«fF (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM) 



(54)TiUe: SEMICONDUCTOR CHIP, SEMICONDUCTOR DEVICE, CIRCUIT BOARD AND ELECTRONIC EQUIPMENT 
AND PRODUCTION METHODS FOR THEM 




c 



A ... (110) PLANE 

B ... (HI) PLAHI 

C ... BTCflJDG nWl Tl LATER 

D ... ETCHING TXH8 1 W LATER (11<T2<T3) 

5 . . . ETCHING TINS t T3 LATER 



x*t > warn i tttk 
(ti< ta< t3> 

D 



E 



(57) Abstract 

A semiconductor chip having a high-aspect-ratio, high-reliability vertical-conduction structure; a semiconductor device containing the 
semiconductor chip; a circuit board and electronic equipment; and production methods for them. A laser beam is applied to a silicon 
substrate (10) on a face orientation (100) plane to form an advanced hole (3), which hole (3) being then expanded by an anisotropic etching 
to form a thorough hole (4). An insulating film is formed on the inner wall of the through hole (4) and a conductive material is provided on 
the inner side of the film to form a metal bump (30). 
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Regulations under the Patent Law] or any amendment [Form 5 attached to the 
Regulations under the Patent Law] must be filed by the above date. (The above 
date is extensible by one month for each request. No notification of allowing 
extension of time will be issued.) 



[Reason] 

Regarding the invention described in the claims 1-16 of the 
present application, in the technical field the invention belonged to before 
this application, a person skilled in the art can easily provide the 
invention using the references below. Therefore, the present invention 
is unpatentable under the provision of the main sentence of Section 29 
(2) of the Patent Law. 



[Remarks] 

Claims 1-16 of the present application describe the technical features of 
a semiconductor device comprising: a first semiconductor chip; a first 
connection terminal; a conductive member buried in a feedthrough hole; a 
second connection terminal; a wiring substrate; and a third connection terminal. 
But, it is considered that a person skilled in the art can easily provide the 
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present invention from the structure of a circuit board and a semiconductor chip 
having a feedthrough hole (buried in a conductive member) disclosed in 
W000/36650 (June 22, 2003). (Section 29 (2) of the Patent Law) 

[Attachment] " • 

W000/36650, . . ; 



